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Onion PoisoningOnion Poisoning

AlliumAllium cepacepaAlliumAllium canadensiscanadensis





Onion PoisoningOnion Poisoning

NN--propylpropyl disulphidedisulphide

GlucoseGlucose--66--phosphate phosphate dehydrogenasedehydrogenase

Oxidant injury to RBCOxidant injury to RBC



Cats, cattle > horses, dogs > sheep, goatsCats, cattle > horses, dogs > sheep, goats

Cooked onions Cooked onions 
remain toxicremain toxic

Onion breathOnion breath
AnemiaAnemia
HemoglobinuriaHemoglobinuria

Meat / milk flavor?Meat / milk flavor?



Brassica PoisoningBrassica Poisoning
• Kale, rape, cabbage
• Toxin – S-methyl-L-cysteine-sulfoxide

DimethylDimethyl disulphidedisulphide

Heinz bodies             Hemoglobinurea



Plants containing Plants containing 
coumarincoumarin glycosidesglycosides

•• MelilotusMelilotus officinalisofficinalis
–– Sweet cloverSweet clover

•• AnthoxanthumAnthoxanthum odoratumodoratum
–– Sweet vernal grassSweet vernal grass

•• HeirochloeHeirochloe odorataodorata
–– HolygrassHolygrass

•• Aesculus spp.Aesculus spp.
–– Buckeye, horse chestnutBuckeye, horse chestnut

•• Daphne, Daphne, PinusPinus spp., fernsspp., ferns



Yellow Sweet CloverYellow Sweet Clover
Melilotus officinalisMelilotus officinalis



White Sweet CloverWhite Sweet Clover
Melilotus officinalis Melilotus officinalis var.alba

Yellow Sweet CloverYellow Sweet Clover
Melilotus officinalisvar.alba Melilotus officinalis



Yellow Sweet CloverYellow Sweet Clover
Melilotus officinalisMelilotus officinalis

Moldy Sweet Clover PoisoningMoldy Sweet Clover Poisoning

PenicilliumPenicillium, Aspergillus spp., Aspergillus spp.

Coumarin         DicoumarolCoumarin         Dicoumarol

Depletes Vitamin KDepletes Vitamin K
dependent Prothrombin  dependent Prothrombin  
Factors VII, IX, XFactors VII, IX, X



Cattle > horses >> sheepCattle > horses >> sheep

Clinical SignsClinical Signs
Weakness, depressionWeakness, depression
HematomasHematomas
HematuriaHematuria
HemarthrosisHemarthrosis
HyphemaHyphema
AbortionAbortion

“No blood clotting”“No blood clotting”

Prothrombin time > 40sec.Prothrombin time > 40sec.
(normal 9(normal 9--12 sec.)12 sec.)



TreatmentTreatment

Whole blood transfusionsWhole blood transfusions

Vitamin K1Vitamin K1
22--3mg/kg 3mg/kg bwbw. IV or IM. IV or IM

Vitamin K3 not effective!Vitamin K3 not effective!
Toxic to horsesToxic to horses



Aesculus Aesculus sppspp..
Buckeye, horse chestnutBuckeye, horse chestnut

EscinEscin –– triterpenoidtriterpenoid saponinssaponins
FrangulaFrangula –– anthraquinoneanthraquinone
CoumarinCoumarin glycosidesglycosides



Bracken FernBracken Fern
Pteridium Pteridium aquilinumaquilinum
Rock fernRock fern -- CheilanthesCheilanthes sieberisieberi



Bracken FernBracken Fern
All parts of the plant are toxicAll parts of the plant are toxic
Rhizomatous root most toxicRhizomatous root most toxic
Toxic when dryToxic when dry

Toxin:  Toxin:  
PtaquilosidePtaquiloside –– cattle, sheep,cattle, sheep,

humanshumans
ThiaminaseThiaminase –– horses, pigs ??horses, pigs ??

Alkaline pH activates Alkaline pH activates 
carcinogenic carcinogenic dienonedienone

Passed through the milkPassed through the milk
Toxic when driedToxic when dried



Bracken FernBracken Fern
Clinical SignsClinical Signs

Cattle Cattle –– thrombocytopeniathrombocytopenia
hematuria, anemiahematuria, anemia
Esophageal, rumen tumorsEsophageal, rumen tumors
Enzootic hematuriaEnzootic hematuria
Bladder Bladder hemangiomahemangioma

Sheep Sheep –– retinal degenerationretinal degeneration
mandibularmandibular fibrosarcomafibrosarcoma

Horses Horses –– polioencephalomalaciapolioencephalomalacia
blindness, depressionblindness, depression

Man Man –– esophageal, stomach esophageal, stomach 
cancercancer



Bracken Fern

Enzootic hematuriaEnzootic hematuria





Horse tailHorse tail
Equisetum arvenseEquisetum arvense
8 species8 species



Toxin: Toxin: thiaminasethiaminase
silicatessilicates

Clinical SignsClinical Signs

Depression, blindnessDepression, blindness

DiarrheaDiarrhea



Sudden deathSudden deathSudden death



Water Hemlock Water Hemlock 
((Cicuta Cicuta species)species)

Indigenous to North AmericaIndigenous to North America

Marshy habitatMarshy habitat

Root is the most toxicRoot is the most toxic

Poisonous to all animalsPoisonous to all animals



Water Hemlock Water Hemlock 
Cicuta Cicuta maculatamaculata
Cicuta douglasiiCicuta douglasii
C. C. bulbiferabulbifera
C. C. virosavirosa



Water Hemlock rootsWater Hemlock roots

CicutoxinCicutoxin
CC1717HH2222OO

Blocks GABA inhibitory Blocks GABA inhibitory 
pathways in the brainpathways in the brain

12 ounces lethal to a cow12 ounces lethal to a cow





Poison Hemlock Poison Hemlock 
((Conium maculatumConium maculatum))





Poison Hemlock Poison Hemlock 
((Conium maculatumConium maculatum))

•• PiperidinePiperidine alkaloidsalkaloids
–– 5 alkaloids 5 alkaloids –– gammagamma--conicieneconiciene, coniine, coniine
–– Act the neuromuscular junctionAct the neuromuscular junction

Stimulation followed by blockadeStimulation followed by blockade

Clinical Signs
Muscle tremors, weakness,depression, 
respiratory failure, death

Teratogenic 40th-110th days of gestation
Crooked legs, cleft palate



Poison, Spotted HemlockPoison, Spotted Hemlock

Sudden Deaths Sudden Deaths 
TeratogenicTeratogenic





Milkweeds
(Asclepias spp.)

MilkweedsMilkweeds
((Asclepias spp.Asclepias spp.))

Indigenous Perennials

Spread by seed and 
root system

Milky sap

Indigenous Perennials

Spread by seed and 
root system

Milky sap



Milkweed PoisoningMilkweed Poisoning

NarrowNarrow--leafed species most toxicleafed species most toxic
NeurotoxicNeurotoxic
CardiotoxicCardiotoxic

1% 1% b.wb.w. of green plant. of green plant

All animals including poultry affectedAll animals including poultry affected

Clinical SignsClinical Signs
Colic, bloat, excess salivationColic, bloat, excess salivation
IncoordinationIncoordination, muscle tremors, muscle tremors
SeizuresSeizures
Respiratory failureRespiratory failure
DeathDeath



Oleander
Nerium oleander
Oleander
Nerium oleander



Yellow Oleander
Thevetia peruviana
Yellow Oleander
Thevetia peruviana



Foxglove
Digitalis purpurea
Foxglove
Digitalis purpurea



Lily of the Valley
Convalaria majalis
Lily of the Valley
Convalaria majalis



Dogbane
Apocynum cannabinum
Dogbane
Apocynum cannabinum



Death camasDeath camas
Zigadenus Zigadenus sppspp..
CevanineCevanine alkaloids (steroidal)alkaloids (steroidal)
Neurotoxic Neurotoxic –– block Nablock Na++ channelschannels
and delay and delay repolarizationrepolarization

False helleboreFalse hellebore
VeratrumVeratrum sppspp..
JervanineJervanine alkaloids (alkaloids (azasteroidsazasteroids))
TeratogenicTeratogenic



Death Camas
Zigadenus Zigadenus sppspp..



Death Camas
Zigadenus spp.
Death Camas

Zigadenus spp.

Steroidal alkaloids
Decreased heart rate
Arteriolar vasodilation
Hypotension

Sudden deaths in sheep, 
cattle, and people

Tx – atropine
avoid stress!

Steroidal alkaloids
Decreased heart rate
Arteriolar vasodilation
Hypotension

Sudden deaths in sheep, 
cattle, and people

Tx – atropine
avoid stress!





Japanese Yew
Taxus japonicus
Japanese Yew
Taxus japonicus

Taxine
Cardiotoxic

Taxol
Chemotherapeutic

Taxine
Cardiotoxic

Taxol
Chemotherapeutic



Rhododendrons, AzaleasRhododendrons, Azaleas
RhodendronRhodendron spp.spp.



LaurelLaurel
Kalmia spp.Kalmia spp.



RhododendronsRhododendrons
Toxin: Toxin: GrayanotoxinsGrayanotoxins I, III, II
Leaves and nectar toxicLeaves and nectar toxic
0.2% body weight leaves toxic0.2% body weight leaves toxic

Clinical signsClinical signs

Anorexia, vomiting, Anorexia, vomiting, 
salivation, colic.salivation, colic.

Cardiac dysrhythmiasCardiac dysrhythmias

Abortion, mummificationAbortion, mummification



Japanese PierisJapanese Pieris

Pieris Pieris japonicusjaponicus

GrayanotoxinsGrayanotoxins



CockleburCocklebur
((Xanthium strumariumXanthium strumarium))



CarboxyactractilosideCarboxyactractiloside
Hepatotoxic to all animalsHepatotoxic to all animals



Nightshade FamilyNightshade Family

•• SolanumSolanum species  (>1700)species  (>1700)
–– S. S. tuberosumtuberosum Irish potatoIrish potato
–– S. S. nigrumnigrum Black nightshadeBlack nightshade
–– S. S. melongenamelongena EggplantEggplant
–– S. S. chacoensechacoense wild potatowild potato

•• LycopersiconLycopersicon esculentumesculentum -- TomatoTomato
•• PhysalisPhysalis spp.spp. Ground cherryGround cherry



SolanumSolanum speciesspecies
•• GlycoalkaloidsGlycoalkaloids (200+)(200+)

–– SolanineSolanine
–– ChaconineChaconine Cholinesterase inhibitorsCholinesterase inhibitors
–– TomatineTomatine

Humans>horses>ruminantsHumans>horses>ruminants

Gastrointestinal irritantsGastrointestinal irritants
TeratogenicTeratogenic
CerebellarCerebellar degeneration degeneration –– S. S. dimidiatumdimidiatum

-- calestegincalestegin BB



Cholinesterase Inhibitors

TropaneTropane alkaloidsalkaloids
HyoscyamineHyoscyamine

AcetylcholineAcetylcholine
((neurotransmitter at neurotransmitter at 
neuroneuro--muscular junction ReceptorsReceptorsmuscular junction

CholinesteraseCholinesterase Cholinesterase inhibitorsCholinesterase inhibitors
solaninesolanine



Nightshades
SolanumSolanum sarrachoidessarrachoidesSolanum nigrum



SolanaceaeSolanaceae
(Nightshades)(Nightshades)



Silver leafed nightshadeSilver leafed nightshade
S. S. elaeagnifoliumelaeagnifolium

PotentiatesPotentiates the neurotoxic effects of the neurotoxic effects of ivermectinivermectin in horsesin horses



Tropane alkaloids

Ground cherryGround cherry
PhysalisPhysalis spp.spp.



TropaneTropane alkaloidsalkaloids
HyoscyamineHyoscyamine

AcetylcholineAcetylcholine
((neurotransmitter at neurotransmitter at 
neuroneuro--muscular junction ReceptorsReceptorsmuscular junction

CholinesteraseCholinesterase Cholinesterase inhibitorsCholinesterase inhibitors
solaninesolanine



Sacred Sacred DaturaDatura
DaturaDatura meteloidesmeteloides

Principal toxinPrincipal toxin
HyoscyamineHyoscyamine, , hyoscinehyoscine



Jimson weedJimson weed
DaturaDatura stramoniumstramonium



Hyoscyamine
Atropine

Black Henbane
Hyoscyamus niger



White SnakerootWhite Snakeroot
Eupatorium rugosumEupatorium rugosum

•• TremetoneTremetone (4 (4 ketonesketones) activated in the liver) activated in the liver
•• Humans, cattle, horses, dogs, cats, birdsHumans, cattle, horses, dogs, cats, birds
•• Toxin is excreted in  the milkToxin is excreted in  the milk

•• Muscle tremors, ataxia, Muscle tremors, ataxia, recumbencyrecumbency
•• MyopathyMyopathy, , cardiomyopathycardiomyopathy



RaylessRayless GoldenrodGoldenrod
Haplopappus Haplopappus heterophyllusheterophyllus
((IsocomaIsocoma wrightiiwrightii))

Burrow weedBurrow weed
Haplopappus Haplopappus tenuisectustenuisectus

TremetoneTremetone (4 (4 ketonesketones) ) 
activated in the liveractivated in the liver

Toxin is excreted in  the milkToxin is excreted in  the milk

Muscle tremors, ataxia, Muscle tremors, ataxia, recumbencyrecumbency

MyopathyMyopathy, , cardiomyopathycardiomyopathy



Golden Banner, Yellow PeaGolden Banner, Yellow Pea
ThermopsisThermopsis montanamontana

•• QuinolizidineQuinolizidine alkaloidsalkaloids
–– thermopsinethermopsine

•• MyopathyMyopathy
•• Muscle weaknessMuscle weakness

–– stiff gait, tremorsstiff gait, tremors
–– recumbencyrecumbency and deathand death



QuinolizidineQuinolizidine alkaloidsalkaloids

CytissusCytissus scopariusscoparius Laburnum anagyroidesLaburnum anagyroides



Avocado pearAvocado pear
Persea americanaPersea americana

CardiomyopathyCardiomyopathy
Edema of the head and neckEdema of the head and neck
Sterile mastitisSterile mastitis

Cattle, horses, goats, birdsCattle, horses, goats, birds



Western false helleboreWestern false hellebore
Veratrum Veratrum speciesspecies

1313--1414thth days of pregnancy?days of pregnancy?
CyclopiaCyclopia

1414--1919thth days of pregnancy?days of pregnancy?
Increased mortalityIncreased mortality

2828--3333rdrd days of pregnancy?days of pregnancy?
Tracheal Tracheal agenisisagenisis





Needle & thread grassNeedle & thread grass
StipaStipa sppspp..



Fox tail barleyFox tail barley
HordeumHordeum jubatumjubatum
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